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purpose of this study Is to determine the supp
f the Ulysses mission by the DSN during the 2007-200

hutation season.

Specifically this study will analyze DSN loading during the
period between February 11, 2007 — March 1, 2008 and

the impact to other missions.
e Can DSN resources accommodate requests from Ulysses?

e Can we forecast that the DSN will achieve at least 80%
supportability?
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sion Set From February 2006 Resource Allocation Revie\
ith the following modifications:

e Planned launches occurring as scheduled (See Supplemental
Material)

e This study utilized a Forecast viewperiod with a 6 degree Mask
(This should be noted when discussing viewperiod availability)

e Requested support was modified to represent the actual
capabilities of the DSN during the Nutation Season due to limited
viewperiod and antenna downtime. (See Supplemental Material)

DSN Assets
e Planned downtime occurring as scheduled. (See Supplemental
Material)
e DSS-63 Hydrostatic Bearing Task Week 24 — 37 of 2007
e DSS-45 Antenna Drive Cabinet Refurbishment 35 — 39 of 2007
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Subnet

versubscription at all 70 Meter antennas exist during most of the
nutation season, and increases contention at all other subnets
specifically at DSS-34. Other missions will be required to offload
DSS-43 and seek support at DSS-14 and DSS-63.

70 Meter contention exists due to requirements supporting Cassini, DSS
Maintenance, Mars’ missions and Relay requirements, SOHO Keyhole
and Voyager 2 as well as Ulysses.

DSS Maintenance days will limit the support to one antenna in the
daylight and Mars viewperiod at SPC 40 unless other resources can be
utilized.

— The downtime scheduled for DSS-63 from week 24 — 37 of 2007
Impacts supportability greatly, in that offloading from that antenna will
cause contention at other resources.

BWG1 Subnet

— High contention exists at DSS-34 due to heavy requirements for
Southern hemisphere tracking, S-band uplink and Ka Band downlink
requirements.

— Although supportability is higher at the 34BWG1 subnet there is still
high contention caused by the maximum Ulysses viewperiod utilization.
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upportability

he submitted requirements are not a realistic representation of the .
support that the DSN can provide. The DSN cannot provide continuous
coverage when there is no view of the spacecraft from the DSN.

Supportability during the Nutation Season varies, but on the whole
forecasting indicates that most of the season will be difficult to
schedule.

The minimal assets at SPC-40 and the limited Southern viewperiod are
the primary reason for the low supportability.

Other missions such as Mars and Cassini missions’ requirements
contribute to the contention but are also impacted by the Ulysses
requirements.

Uplink support from Madrid may not be possible due to S-Band
utilization restrictions imposed by the Spanish government.

Support from 26-Meter antennas may be available for uplink to the S/C
due to SLE capabilities that have been implemented since the last
nutation. However DSS-16 is no longer in service. A downlink antenna
would need to be scheduled as well.
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bining additional assets such as DSS-46 for Uplink and DS
ownlink may help supportability and add flexibility to the mission.
ook to other non-DSN assets such as Parkes, Perth and New Norcia fol

additional support particularly when the SPC-40 24-hour viewperiod is
decreased and there is no view from SPC-10 or SPC-60.

Spanish Government restrictions pose serious uplink nutation control
problems. Kourou or other non-DSN assets could provide some support.
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upportability

t this time the supportability for the mission during the first half of
the season, weeks 7 — 34 of 2007 averages about 68%.

In the second half supportability averages about 81%.

Note that the forecast results do not account for the difficulty in
fulfilling the minimum and maximum pass separation requirements

specified by the project. This requirement can increase contention and
reduce the above figures from 10% to 15%.

The requested support from the mission cannot be fully supported by
the DSN because DSN antennas cannot view the spacecraft. Thus, the
request was modified to utilize all available viewperiod. The result still
has contention from other users.
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d Supportability
ow supportability in the first half of the season is primarily due to
view of the spacecraft is limited to SPC-40.
e Limited resources at SPC-40 highly contribute to the low supportability.

In some periods DSN assets have no view of the spacecraft during the
day that are longer than the maximum separation of the passes.

As Viewperiod increases from SPC-10 and 60 supportability also
INncreases.

Overall 70-Meter subnet contention from other DSN users, particularly
Mars missions is higher than at the 34BWG1 subnet.
|
he Results Of This Study Are Subject To Change, In That Network Loading Changes,
S Requirements For Planned Missions Are Input And Updated And Periods Of
ntenna Downtime Are Identified.
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Ulysses Nutation Season 2007 - 2008 Support Forecast

O Nutation Supportable% All
B Nutation Supportable Hours All
m Nutation Lost Hours All

Continuous Coverage available from all
SPC's. Overlap develops only from SPC10
to SPC40. Overlaps gradually grow. But
SPC-40 VP continues to disappear.

24 Hour VP at J| No Continuous Coverage. Mostly
SPC-40 None SPC-40 and some 10 and 60
None at 10 or 60ff growing with little or no overlap.

Cntinuous Coverage from SPC 10
and 60. SPC-40 VP disappears.
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Ulysses Nutation Season 2007 - 2008 70M Support Forecast

O Nutation Supportable% 70M
B Nutation Supportable Hours 70M
® Nutation Lost Hours 70M
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Ulysses Nutation Season 2007 - 2008 34BWG1 Support Forecast

O Nutation Supportable% 34B1
B Nutation Supportable Hours 34B1
B Nutation Supportable Hours 34B1
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MRO Prime Science | MRO Salar Conj.

ULYS M. Polar

ULYS Nutation | ‘ PL Launch
CHOR Dark Current CHOR Dark Current CHOR Dark Current CHDR Dark Current

GESR Ast 200135M26 GESR Ast 20053YE45 | GSSH Ast 1995U01 |GSSR Ast Toutatis

GSER Ast 4450Pan | [GESR Ast 1931H |
[MBGR Merc Flyby #1 [MSGR DSM3 [VEX Solar Corona | | MSGR Merc Flyby #2  MSGR DEM4

| ROSE Asteraid Flyby | Rhod |
[MHPC Maneuver  PHETCM3 TcM456] [PHX EDL | [HHPC Mansuver

[PHX Mars Approach | TPHX Surface Ops |

| — |
SOHO Keyhole SOHOD Keyhole SOHOD Keyhaole SOHOD Keyhole
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@‘MAP TCM [AMAP TCM [WAR TCM WIAP TCM)|

D15 Life Extension
_ M

D43 Life Extension - Ending 03-29-2009
M

054 X/X-Ka Band Pi { Extension
NIB - A7 Track Refurh Extension
NIB - AZ Data Gear Rep Extension
NIB - Q-Band Installati i Extension
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28-Apr-06 User Loadlng PrOfIIeS Concurrence:

Project Manager

Ulysses Requested Support for 2007 - 2008

Wp |Durati0ns | Calibation | January February March A il [LEW June July August September October Movember Diecember
Ohject Resource |Ave hin  Pre Pos{|1 2 3 4 5 6 7T 8 91011 1213 14 1516 17 18 19 20 21 22 23 24 25 26 27 25 29 30 3 32 33 34 35 36 37 35 39 40 41 42 43 44 45 46 47 45 49 50 51 52 53

2007

ULYS  ULYS Nutation 151424344354 50 4 21 21 21 21 21 2
ULYS  ULYS Nutation 1424344354 63| 60 6. 14 14 14 14

ULYS  ULYS Nutation DS5-14.24
ULYS  ULYS Nutation DES-1424 54| B0 4 14 14 14

ULYS  ULYS Nutation DSS-14,24 54 63 i M 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
ULYS  ULYS Nutation DSS-14,24
ULYS  ULYS Nutation DSS-14,24 54
ULYS  ULYS Nutation DSS-14,24
ULYS  ULYS Nutation DS5-14 24 54 63
ULYS  ULYS Nutation DE5-14,24
ULYS  ULYS Nutation DES-54 63
ULYS  ULYS Nutation DES-3443| 40 41 77 77 3777737777777
ULYS  ULYS Nutation DES-3443| 80 5. 14 14 14 12

ULYS  ULYS Nutation DSS-34,43| 90 5. 4 14

ULYS  ULYS Nutation DS5-34 43 I 14 14 10 6§ 7 7 7 7 7 1 7 7 717

ULYS  ULYS Nutation DE5-34 43
ULYS  ULYS Nutation DES-54
ULYS  ULYS Nutation DES-54
ULYS  ULYS Nutation DS5-34 43
ULYS  ULYS Nutation DSS-54 63
ULYS  ULYS Ranging DS5-24 34
ULYS  ULYS Ranging DES-34
ULYS  ULYS Ranging DE5-34 43
ULYS  ULYS Sauth Palar DES-34 45

'2008

ULYS  ULYS Mutation DSS5-14 24 54 63 i 2
ULYS  ULYS Mutstion DS5-14,24,54 63 ! 5 14 14 14 14 14

ULYS  ULYS Mutstion DS3-14.24 63 I 14
ULYS  ULYS Mutstion DSS-14 24
ULYS  ULYS Mutation DES-63
ULYS  ULYS DAL DES-E5
ULYS  ULYS Mutation DSS5-34 43
ULYS  ULYS Ranging D5S5-24 34
ULYS  ULYS UL DS5-24

|

b
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24-Jan-08 User Loadlng PrOfIIeS Concurrence:

Project Manager

Ulysses

WP |Durati0ns Calibraﬁon| January February March Aparil Mary June July Aucgust September October Movember December
Chiject Resource |Ave hin  Pre Post |1 2 3 4 5 B 7 & 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 25 29 30 31 32 33 34 35 36 37 35 39 40 41 42 43 44 45 46 47 45 49 50 51 52 53

2007

ULYS  ULYS Mutation Ds5-34,43| 60 6. 1213 13 14 14

ULYS  ULYS Mutation Ds5-3443| 55 5. 15 16 17 16 14 13

ULYS  ULYS Nutation DS 14243443 5463| 6.0 5. 1312
ULYS  ULYS Nutation DSS 14,24 34,43 54 63
ULYS  ULYS Nutation DSS 1424 34,43 54 63
ULYS  ULYS Mutation DSS 14,2434 4354 63| 45 4. 32' 34 33 39 40 39 40 39 33 32 31 36 36 38 37 37 36 34 33 3 I 28
ULYS  ULYS Ranging DSS-2434| 40 1) 1 1 1 1 1 1
ULYS  ULYS Ranging DSS-34
ULYS  ULYS Ranging DS5-34 43
ULYS ULYS South Polar DS5-34 45

‘2008

ULYS  ULYS Mutation DES 14,24 34 43 54 63
ULYS  ULYS Mutation DES 14,24 54 63
ULYS  ULYS Mutation DES 14,24 54 63
ULYS  ULYS DL DES-54
ULYS  ULYS Ranging DE5-24 34
ULYS  ULYS UL ) DES5-24




